The role of calcium in fusion of artificial vesicles.
Small phospholipid vesicles (liposomes) fuse upon calcium addition as demonstrated by electron microscopy, light absorbance increases, and mixing of original liposome contents within the boundaries of the fused liposome. The integrity of the fusion event is demonstrated by a novel assay based on the luminescence of firefly extract when mixed with ATP. Subsequent addition of valinomycin or the calcium ionophore A23187 leads to further fusion as shown by electron microscopy, light microscopy, and additional absorbance increase. Concomitant with this second absorbance increase is an increase in the amount of calcium that associates with the liposomes. This increased calcium association is more than can be accounted for by equilibration of 5 mM Ca2+ across the membrane and must indicate exposure of extra calcium binding sites. Binding of calcium to the inner side of the membrane may catalyze the second stage of liposome fusion.